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Sir: 



DECLARATION UNDER 37 CaFaRa §1^131 

We, Tiecheng A. Qiao, Krishnan Chati, and Douglas L. Vizard, declare that: 

Tiecheng Qiao received a degree of Chemistry from the University of 
Rochester in 1.995, and has been employed as a research scientist with Eastman 
Kodak Company since 1997 in research and development of new products; 

Krishnan Chari received a Ph.D. in 1985 from Rensselaer Polytechnic 
Institute, and is a Senior Principal Scientist in the Research Laboratories of Eastman 
Kodak Company, where he has been employed for 19 years; 

Douglas Vizard received a B-S« in Physics in 1 966 from Worcester 
Polytechnic Institute, and a Ph.D. in Biophysics in 18972 from Perm. State University, 
and is a Principal Scientist at Eastman Kodak Company, where he has been employed 
since 19S7; 

we are co-inventors of the above-captioned patent application; and 

wc are familiar with the Office Action dated June 21 , 2004, and the reference 

Guire et aL, US Patent Application Publication 2003/0073086 Al, published April 12, 

2003, and filed October 5, 2001 , cited therein. 
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The claims in the above-identified application in which we are co-inventors, 
referred to herein as "the pending application," reflect an invention conceived and 
reduced to practice before the filing of the application by Ouire et al., as fividenned by the 
attached copied notebook pages from the notebook of co-inventor Tiecheng A. Qiao, 
Notebook BB7408; from the notebook of laboratory assistant Brian Kelly, working under 
the direction nf Tiecheng Qiao, Notebook BB961 8; and from the records of co-inventor 
Douglas Vizard. All work was done in the United States in Rochester, New York. 

As shown in the attached copies of pages 131 and 132 of Notebook BB7408, on 
August 16, 2000, the idea of identifying biological samples by labeling a microarray with 
one or more optical barcode, contacting the microarray with a target biological sample, 
and detecting the label ed sample, as claimed in claims 1 and 21 of the pending 
application, was recorded. Various embodiments of this idea are shown in the figure 
entitled "Alternative Binding Protein Arrays" dated October 1 0, 2000, and the figure 
entitled "Universal Application of Random Bead Array** dated December 21, 2000, both 
from the notes of Douglas Vizard. 

The microspheres, labeled with a colorant, were made by Tiecheng Qiao on 
February 1 3, 2001, as recorded on page 1 38 of Notebook BB7408* Preparation of a 
microarray using the microspheres, hybri dization of the same to a DNA sample* and 
detection and identification of the sample were done in an experiment on March 9, 2001, 
as recorded on pages 1 39-141 ot'Notebook BB7408, and included a procedure for 
hybridization of DNA to the colored bead first performed on February 13, 2001 , and 
recorded on page 136 of the same notebook. 

Pages 56-58 of Notebook BJB9618 show further work on June 26, 2001, wherein 
an oligonucleotide strand was dissolved, hybridized to a colored bead-labeled strip, 
conjugated, and imaged according to one method of the invention. This work was 
performed by Brian Kelley under tbe direction of Tiecheng giao. 

Developmental work on the method continued, as evidenced by the October 24, 
2001, notes of Douglas Vizard regarding imaging of the microspheres, and the December 
7, 2001 image entitled "Spot Size from Pointilliste 96-well Prints," showing spot size and 
resolution of the image dependent on the number of pixels used in the imaging system, 
also from Douglas Vizard's notes. 

Applicants note that preparation of the pending application was dune iu par allel 
with the above developmental work, and was started about June 4, 2001, with the 
Eastman Kodak Company patent department. 
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The work reflected in the attached pages provided herewith shows conception and 
reduction to practice of the claimed invention of the pending application, as set fbnh at 
least in independent claims 1 and 21, before the filing date of Guire et al. 

The undersigned declares further that all statements made herein of the 
undersigneds' own knowledge are true and all statements made on infoimation and belief 
are believed to be true. These statements are made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both* tinder 
section 1001 of Title 18 of the United States Code and that such willful false statements 
may jeopardize the validity of the application or any patent issuing thereon. 



Date: 

Tiecheng A. Qiao 



Date: 



Krishnan Chari 



Date: 



Douglas L. Vizard 
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The point of the protein array is to sort proteins or other "molecules" of interest among 
distinguishable addresses. The addresses may be resolved spatially by either printing or an 
encoded association (e.g., colored bead). The address is defined by a specific antibody 
binding. Secondary single-chain antibodies are then engineered to bind to the primary 
antibodies and present the functional binding for array sorting. Presentation of about 1000 
different addresses (which can be changed) enables the application of very powerful 
sorting methods to the donconvolution of complex populations. 
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Imaging/detecting colored beads/fluorochromes/chemilumlnescence 

24Oct01dv 

....prior text must describe colored beads with fluorescent and chemiluminescent reporters, 
coated on a flat surface as a random dispersion. 

The most accommodating approach to obtain Image data from a reporting flat object is full-frame 
image capture. The most important physical aspects of the image capture system is the balance 
between efficient light collection, optical resolution and effective Illumination of the object, and the 
balanced system must accommodate luminescent, fluorescent and absorbance modes of optical 
reporting. Further, the system must do so without significant movement the object of interest and 
the imaging data must support the necessary measures relating to subsequent analysis. The 
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surface (object plane) would involve Illumination with parallel light at a 45o angle of incidence 
(shown as T in Figure xA). In practice, an angle of incidence substantially less than 45o 
increases the possibility that excitation light from a normal reflection will enter the acceptance 
cone of the lens; sources of normal reflection include stray light from illumination and features in 
the field of view that deviate from the object plane. An example of a design using a small angle of 
incidence is that which uses •ring-light" illumination. Another constraint is that the angle of 
incidence must be less than about 60o, else an increasing amount of excitation light will not 
interact with the sample due to the total reflection caused by the critical angle of the platen 
(Figure xC). Any practical system of illumination will include light that is not parallel. It is practical, 
indeed usual, to illuminate with light that is divergent as illustrated in Figure xB, where the 
illumination is shown as the finer lines entering from both sides of the object, a common method 
of epi-illumination used to enhance illumination uniformity. The illustration depicts slightly 
divergent light (about 18 degrees, or approximately f1 1 ), much less divergent than many 
commonly used methods such fiber illumination. The epl-illumination shown in Figure xB is 
preferred, since the extreme angles of incidence (and reflectance shown as bold lines} minimize 
the possibility of stray light entering the acceptance cone or the lens or critically reflecting from a 
planar surface. 

A further important system design solution Is embodied in Figure xC. The platen composition is a 
controlled optical surface, and as such may be constructed to minimize haze, autoftuorescence 
and reflectance. Note that in this system design, the platen is the only material with which the 
excitation lioht has the opportunity to interact. Preferred composition of the platen is optical acrylic 
(UV transparent), whose sensor/illumination side is coated with an anti-reflective layer, and 
whose sample/object side Is coated with an anti-abrasion layer (hard-coat). Other compositions 
(such ae fused silica) arc acceptable, but will manifest some performance decrement (transmit 
less light). As described above, the aqueous layer (ubiquitous to biological/biochemical systems) 
optically couples the sample surface to the platen and the object (the bead monolayer) is coated 
onto a flexible support having a mirror surface. The vast majority of the exuilaHui i Nyhl. which 
does not interact with the object beads, is simply reflected out of the system, away from the lens. 
To summarize, in this preferred epi-lllumination system for fluorescent excitation, the excitation 
light interacts only with a controlled optical component, a thin aqueous solution and a target bead 
before the light has a significant probability of entering the acceptance cone of the lens. 
Consequently, the lens system need only discriminate excitatrnn from emitted light that emanates 
from the target bead. The discrimination of excitation from emitted light is commonly practiced in 
fluorescent imaging/detection, commonly using an interference filter (see Figure xB). Such filters 
can be very costly and the capability of the filter to efficiently discriminate excitation and emitted 
light is often the chief limitation of detection sensitivity. In this preferred system design, the 
requirement of the filter to discriminate is reduced approximately 1000-fold compared to many 
fluorescent detection systems. 

' The chief requirements of absorption imaging/detection (generally called coiorimetry) involve 
spectral resolution and photometry. The photometric precision of the system described above is 
more than 10-fold better than the basic system requirements for resolving thousands of "colors". 
The application requirement is similar to resolving/deconvokrting B, G, R And combinations/levels 
thereof. The fundamental method of color resolution involves measurement of the relative 
absorption characteristics of an object with differing wavelengths of light; the relative differences 
are tabulated to functionally define categories of dye combinations and levels. The dyes chosen 
must not interfere with other reporting optical elements, such as fluorochromes. One way to 
minimize anticipated interference is to choose "color" dyes whose absorbance spectrum is higher 
than any excitation/emission spectrum of the reporting fluorochromes. 
Given a sufficient photometric precision, the number of colors that may be resolved (functionally 
defined) will depend upon the management of illumination and detection of light. Two 
fundamentally different methods of light management for the purpose of color resolution are 
either spectrally resolving "white" light before or after the light interacts with an object. The above 
system design requires that both methods be invoked for the cako of fluorescent imaging. The 
preferred design solution that is suitable for both absorption and fluorescent modes of imaging 
detection is to manage the spectral resolution of the illumination. Therefore, the illumination is 
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managed by a light source and monochrometer, having sufficient power and resolution to 
accommodate both modes of imaging. The solution is cost effective because the multi-filter 
design and implementation that would accommodate the excitation of multiple fluorescent probes 
and absorption of multiple colored dyes would easily exceed the cost of monochromator. Since 
the spectral excitation/absorption of the organic fluorochromes and dyes ore relatively broad, a 
spectral resolution of only about 20 nm will suffice and the delivered illumination energy will be 
correspondingly higher than that associated with a "high resolution" monochromater (typically < 2 
nm). That the delivered energy will suffice for fluorescent imaging is assured by the sensitivity of 
the camera which is designed for luminescent imaging. 
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